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1 1: J: l), 2-7 5 y -5-> f ;U-4, 5, 6, 7-f b 7 1; K a f T Vn [5,4-c] tfUvVXJi^ 
2-/D*-5->f;V-4,5,6,7-fb7tKaf77o [5,4-c] t? V V >Xit*V>&*^ 
^-4, 5, 6, 7-7" > 7t KDf7'/n [5,4-c] V V>-2-* ;u#>BftXtt ft 

t * tftk 1 4 , 2-7 ^ -5-^ f ^-4, 5, 6, 7-f h 5 1 Kn f 7 '/n [5,4-c] tfVv> 

2-7^-5-^ f M5,6,7-f h 9 t KDf 77n [5,4-c] If'J S^XIi**)*** 
-4,5,6,7-rf7kKDf77 , n [5,4-c] ^ U y >Xtt-t«)*©*ift*ft« 

2iR T 5 V t&* tf a »; y > T? * * 1 X tt 2 |B«0 »jt^ifeo 

[i»*a6] 

7^# 'J ^JRlEffiKffi^MffiBfef- h V * A-c**fflf#:® 1 X»i 3 lB«tf>fti£:£8co 
W«S7] 

2-7 5 7-5-^ f;M, 5, 6, 7-t h 7 H Kn f 7 7 n [5,4-c] fcf V V V BMfrffrfr* £ 
[W*«8] 
9 ] 

2-yn^-5-^ ^;W4, 5, 6, 7-x h 7 H K n f- 7 V*n [5, 4-c] fcf V v > timft^ £ 
1 o ] 

Bfete'ffr&'i&rtV h > * ^ * >®K*£> & tt#*I 9 ffi® OJ^o 
[W*S l 1 3 

5-^f;V-4,5,6,7-f >7liKDf77n [5,4-c] l^V v >-2-7J ;^**>m£m1£'^t'£• 
im*m 1 2 1 
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[0 0 0 1 ] 
10 0 0 2] 

5-^ f JV-4, 5, 6, 7-f f 7 t K n f 7 V*n [5,4-c] t? U v >-2-* frtf>Wt (&T\ [ 
it&m (IV) J tt*. ) ti. SttflaflUMWafcXH^ (FXa) ©BMHTUBfcTFU JflL#: 

tt^i©fps • tsmmt Lxmm%item<Dm&*mfct ltih^^-c* 19 (00*. 

[0 0 0 3] 

:niti:, (iv) o^^&t e^'j v>mmfa*mv) 

0 JTts §17^ 7 try yvK^AL/c^^y^omMu try y^ssfcaxLT* 

5 ^#3ET\ mM%tMt*yT1-$ YizX <3 2-7 5 y -4, 5, 6,7-7" F5t Knf7'/n[5,4- 
c]f'jyy mi, Pffr&» (II) J t-t&o ) tU IMkjdrHRtaEfliBftT^^^-CA 
3HbLfc&. frfr&T^Tt VRXfhV T-fe h ^ VTltfjrfb* «7ltT- b ACi «9 5^tC 
^fJVS^IAL, ft&*L42-yn ; e-5-^fA'-4,5 1 6,7-f h5tKnf7yn [5,4-c 

1 tfyyv mx, Pffr&» (in) J ) t*;vK>f©';ffAiit 
btoibtix^z mutf, #H\fcft2#jso o 

[0 0 0 4] 

■f^tztb, KIC^HtSU xmW4**^fei:Lrt±^fO-C*ofco U*-* 
AJfifc LT«$tL^><b-^% (IV) i±> *flfCRaitt3&*W<, flit "5 ftv^fflUT* «9 . M 

[0 0 0 5] 

— ?j\ 2-7 5 ;M,5,6,7-f h 5 t Knf 7^/n [5,4-c] If'JvVii, 1-^ 

v> mx, Rb^flfe (D J t-r&o ) i'&mzKJ&z&zzuzz *># 

[0 0 0 6] 
[0 0 0 7] 

item (ID fcAfMHKJ: l9*^bLT<b^% (III) Zn&Hmk&btiX^ 

MiJ^-f-^M^^S^-e* 1 ?, lb£^ (in) <Dffimzi±?u-?Yy77 4-*^-t 

Ztzsb, XH»JCtt^T?*ofco 
[0 0 0 8] 

[#^m 1 ] HHl<2rlSf£01/62763-^ ^ 7 U y h 
ffiftJM 2 ] * 7 V ? b 

[^IfcfclR 3 ] * 7 > ^#K=^6610324^-^^* 
ffiWJMA 1 aB^rBI*92/07849-^/"« >7U?f 
[HK^H^] 

izkmitmvtis x o t-t&mm] 

[0 0 0 9] 
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*%m<VB&lte> $I4Jgtt*lvv SISM$J:<, ffittflyfiLlfcSHf&XHTtf) 
[0 0 10] 

-r&ztKxvit&m (i) *e>ix«r«r«cfk-s« (id *m*u a<mh*;bv*i* 

tc<t^% (II) frbikte'®) (III) fcSHftU (II) ~ (IV) fcHMfrffrfr* 

5 KfcRlS$**i tCJ: ^ 2-7 5^ -5-^ f JV-4, 5, 6, 7-r f 7 t Ko f 7 ^/n [5,4- 

Z*£Z>ZtK£ «!K 2-yo^-5-^^;V-4,5,6,7--r f?t Knf7'/n [5,4-c] ^'JV 
^Xti-^i££t#> ^-e, aiM^7;^^ , Jf-)AlCT^tR)t^*^- 
t*&Wlt-r2>, M,5,6,7-f h 9t Knf7 , /n [5,4-c] tfy 5>>-2-*/na* 

[0 0 11] 
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n*-5->fM,5,6,7-f h?t Knf 77n [5,4-c] tfU i^Xtt-tOflM)**;^ 

[0 0 13] 

**Sfl3«S*ifeCJ:^ ft«4««-*fflv^ BIB*o»*J:<, «tt-fbiM«@f& 

[0 0 14] 
[0 0 15] 

J^H* S S ^ Br /V 00 '" 

(i) cm (m) CW) 

[0 0 16] 

Ig (a) Hfr&to (I) £TiBtf>»&fc»**U »*E*©2«7 5 >3P<ET\ «Sit^* 
^v7t^ KfcjjUS$*S£i:»cJ: !K ft-frW (II) WtWSi, *fr£*KD 

o 

[0 0 17] 

y7t? Ktt. ft^W (I) l^WCfcfLT, 1~2^*> &t L< {ii^*«ffi-r^.o IS 

(i) i*;wc*n,r, i~2^s. utL<mmm^m-r^ 0 2mr<y 

fcLTtt, »BUR£$*Li% yxf;i.7r/, 5M V7n If ;W7 ? tfnUi?>, fcf^ 
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zttzxy), ft&m (in) 
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SU&Hs -20~100r, #t L<»i-5~15'COiftJK«BB-C- ftl~36R#lflk »4L<tt3~ 
24B# M *) 31® W K 5&T -T & 4 T-fi 1 0 » 
[0 0 2 4] 

• -fb^W (in) tt, t>v->A, v Afor;^ v £JS*BMtWXtt * 

»Jn*-T7;i/:2f 'Jtt (£jpH 12-13) fcLfcffe, ®^^W-ettffiL> ^ETi«t* 
[0 0 2 5] 

mmtLXit, #tcK5feS*t-f. i^xf^x-fiK ^^v7nt>x-r;K 
[0 0 2 6] 

IK, -ffc-fiH* (III) tt> 3tS4#«t*U#*LT«ttft^«-e*a-*-4ii:»cJ:^, 
[0 0 2 7] 
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)Vtf£ t)ifr£ uv> 0 
[0 0 2 8] 

Ig(c) MfrfrW (HI) £ilij£i#^4«> TiV^riVVf^AMi^fcllD? 
*K (IV) tftJi^tli. 

[0 0 2 9] 

o t;v*;v'J^a«\ -ffc^t; (III) lt^WlT, l~2^4> ftt L < ttl~l.2£* 
^ffl-f^o L "C (i > n-WJf^Ai^SU^ RJSillE»4* -78 

< C~?#^o^*^ffiH. $f i L < f±-78~0 , C-Cab »9 , #53*~24B#IHU R * L < it 

[0 0 3 0] 

t igtl)4v>li7;^>f«tt^?^Tt^ItSut^t 
[0 0 3 1] 

[0 0 3 2] 

[0 0 3 3] 

[0 0 3 4] 
[0 0 3 5] 

SBteil :2-75;-5->f*^,5,6,7-?^tKnf7 , /o [5,4-c] b'Ji^V 
[0 0 3 6] 
[ft 2] 

[0 0 3 7] 

SOlC^iplgLL/cl-^f-^-tf^U K> (180. Og) ©2-"/n/NV-;v (1.44L) 
y 7 t5 k (67. Og) W2-7n;V-JV (360mL) WiOlft* (51. Og) £JH>fc?s5S 
Jntfeo (13.3inL) fc*Jnu 5QV&±.x*2mmMWVtz&, MMK 

fi*%iflU 2-^n;V-^ (540mL) xm&Vtz 0 il# : £:40 < Ct i MBE^^ L> 
ft (209. 9g) fcWfco 
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[0 0 3 8] 

l H-NMR (CDCls) 5 ppm:4.86 (br,2H) ,3.47-3.46 (t,2H, J=1.9Hz) ,2.78-2.71 (m,2H) . 
2.71-2.65 (m,2H) ,2.47 (s,3H) 
MS (FAB) m/z : 170 (M+H) + 
Ttmfrtit : CyHnNsSi: LT, 

ifti : C,49.68;H,6.55;N,24.83;S, 18.95 

&flHB : C,49.70;H,6.39;N, 24.91;S, 19.00 
[0 0 3 9] _^ 
SHt-W 2 : 2-T 5 7 -5-^ f-;V-4, 5, 6, 7-fh7li Knf7 7*o [5,4-c] M U v > • — * 

[0 0 4 0] 

Mb 3] 

•2HBr 

[0 0 4 1 ] 

l_^;v_4_kf^y F> (100. Og) ^2-7 P n/-?7-;V (800mL) XM^.T^M^ T&frfc 
T'MU f*lS50r^»L^o 50t:-CvT^ K (37.16g) ^n/V-^ (200mL 
) mWLRXmMm* (28.34 g ) £M«tf)nL*:o Mltwen-j^y (7.4mL) 
, 50~64t:i:-lB#F B im^t^^ ^K&^L/Co 48%*<b7tc^m (358. Og) £30~40*C 

t?TSrm> 7X^-eiorj^T^*PL. [wizaT'i^F^3o^«#L^o *fmt« H H H ^^i§ 

U (500mL) T^^L^o lS#^40lCT^JE^L. (258.2 

g) *ntz„ 

[0 0 4 2] x 

^-NMR (D 2 0) d ppm:4.45-4.53 (d, 1H, J=15. 2Hz) ,4.20-4.26 (d, 1H, J=15. 2Hz) ,3.75-3 
.90 (m.lH) ,3.50-3.67 (m, 1H) ,3.10 (s,3H) ,2.91-3.18 (m,2H) 
%mfrffi : CyHiaBrzNsSi: Lf, 

I C,25.39;H,3.96;Br,48.27;N, 12.69;S,9.69 

: C,25.54;H,3.93;Br,48.09;N, 12.62;S,9.72 
[0 0 4 3] 

Mi&m3 : 2-yo^-5-^f ;V-4,5,6,7-f h 7t Fnf 77a [5,4-c] \£V*J> 
[0 0 4 4] 
Mb4] 



H 

[0 0 4 5] . 

2-7^-5-^fJM,5,6,7-f b7tKnf77a [5,4-c] (600. Og) £ 

7jc (6.0L) tcMriLfc^ 48%JMblc3fg£ (4.2L) £5~15T^$iT L£o I»F'J 
?A (367 2g) <?57jc (1.8L) ^«0~5t:KTlB#F^30^ltT^TL*:iL 30"CK#?.iS 
U 24B^m#L£„ 5^7KiHfc^>V *A7Ki#?£ (6.0L) kt**dU &t;vtjV1± 
(pH 12.5) £ L*r&, tW1£ (12.0L.6.0L) T^maaiL^o h ;v^>-Ji 

TMTjc^m-T-hU^A (1202. Og) X-nmLtz^ /R#«£BUU ««40t;-eMffiT 
*Hiiu mmit&® (557. 6g) 
[0 0 4 6] 

^-NMR (CDCb) S ppm:3.58-3.57 (t, 3H, J=l. 8Hz) ,2.92-2.87 (m, 2H) ,2.81-2.76 (m,2 
H) ,2.49 (s,3H) 
[0 0 4 7] 

M0U4 I 2-^n^-5-^^JW-4,5,6.7-x h 7 t: Kuf-TVn [5,4-c] fc?Vv>-p-> 
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[0 0 4 8] 
[0 0 4 9] 

2.7 , D^-5-^f;W4,5 1 6 1 7-r f7li Fnf 7V'n [5,4-c] If'J^V (557. 6g) 

(3.9D fc*#Lfco iwjfF«LK. p-b;v^>A;w*>m— **n* (500. 0g) o 
(1.7L) *ifc*30 , CfcTiRTLfc^ Wi&TllSIBU lOTCJSLTtw^L, 2R# 
W«*^Lfco *fffi LfcttfifcfciftU (l.iL) THsHMfc, 40 < C-c«mte*U 

ftflMfrglto (851. 9g) £#fco 
[0 0 5 0] 

^-NMR (DMSO-de) Sppm:10.15 (br, 1H) ,7.47-7.43 (d.2H, J=8. 2Hz) ,7.09-7.07 (d, 2H, 
J=8.2Hz) ,4.47 (s,2H) ,3.58 (s,2H) 3.04 (t, 2H, J=6. 1Hz) ,2.96 (s,3H) ,2.29 (s, 3H 
) 

Tumfrtif : Ci4Hi7BrN 2 0 3 S2 t LT, 
SlUt I C,41.48;H,4.23;Br, 19. 71;N,6.91;S, 15.82 
USUI I C,41.52;H,4.33;Br,19.80;N,6.99;S, 15.90 
[0 0 5 1 ] 

14^5 : 2-/Dt-5-^f;M,5,6,7-f h 7fc KnfTVD [5,4-c] t'UvX-p-h 

[0 0 5 2] 
[ib 6] 




[0 0 5 3] 

7K (250mL) fc48%*-fb*c*Bfc (175mL) O^S^^. ^-4,5,6,7-7 > 

7tKnf77D [5,4-c] tf'J ^> • -JUfcfcfcBfcltt (50.01g) & ^ZmT^in LTjfi 
3*fco i©«»«t*rtai0t;JaTt-^^ Mth'J-)A (15.63g) OtK (75mL) 
»ifc*rtfi*10T;&Tfc«*>>3:i&*'b, lWHI30fl*5WtT«HT Lfco 101CJBIT-C20l*mj*# 
20t;&Tfc«^*#<blO;&5&dcBMt?- h 'J ^AtKM (175mL) ^TU7;v*'J 
ttCltid^, MOpHtil3.l-Cabc.fCo &V>-C, (375mL,250mL) T?2|I]3kJ8 

(43.8mL) t^8Me*£i£**#Lfco P -h;v^^x;u*>m-7K^n% (5. 

03g) <D*9J-fr (18.8mL) i&ifc*£iR-Ci«T8L lO'C&TKitiP U 1 I^W30 

g-i^Lfco tfflt/;ig a B a ^5m (l8.8mL) TftlfrLfco ffi'»*40t:-C* 

ERftL, mmitte® (9.05g) 
[0 0 5 4] 

X H-NMR (DMSO-de) Sppm:10.15 (br,lH) ,7.47-7.43 (d,2H, J=8. 2Hz) ,7.09-7.07 (d,2H, 
J=8. 2Hz 

) ,4.47 (s,2H) ,3.58 (s,2H) ,3.04 (t,2H, J=6. 1Hz) ,2.96 (s,3H) ,2.29 (s,3H) 
TuMfrtit : Ci4Hi7BrN2 03S2 t Lt, 

: C, 41. 48;H,4.23;Br,19.71;N,6.91;S, 15.82 
$kWm : C,41.54;H,4.18;Br,19.83;N,7.03;S, 16.02 
[0 0 5 5] 

6 : 5-* f - ^-4, 5,6,7-f h7tKof7 , /D [5, 4-c] H° D v >-2-Jj )Vtfy & • 
[0 0 5 6] 
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Ut7) 

T 



[0 0 5 71 

^-5-^ f- JV-4, 5, 6, 7-x h7tKof7Vn [5, 4-c] Vf 'J v > • p- h > * 

;v*>-m^ (490. Og) tc2^7Km<b^- V U ^ATfc^m (2.45D £inx.SiST30:frram£|i 

L£o MV^-V (4.9LX2) T'20ttaiL«e^fc7lcM^ h V (979.8g) tT^i 
L£o "^i£W*-*>ilU «*K4:40 , CJaTT?«tffiT«iaL. 2-7n^-5-^ 5, 6, 7-f- 

b7tKof77o [5, 4-c] \£V*J> (284. Og) «rff6fA^K<K t LT#fc e *f <b tt^2- 
/Dt-5-^f;M,5,6,7-f h y Y. Knf7'/D [5, 4-c] fcT'Jv^ (284.0g) £$S7l<.7- 
F7tKn77> (2.84L) KjgMSLfc^ Mftt7A'^l»kUo n-^'Jf 
*A (1.59mol/L n-^*^"V*ft,766mL) £-40— 30'CT'fiT U RfiT 1 1*181*^ Lfc 

o itm#*£-4o — 25ttw§*, $ h K^mx ximftrmmx i wmmw Ltz a m 

i&(C#i&U WWlX-J-)^ (1.42L) £2rax.fco *ftBL/c@#:«r-6aiL. fi^-x^ (0.85L 

) -etfeifru 40t:^«JES£*&i&#u annt^ (235. ig) &#7fco 

[0 0 5 8] 

1 H-MR (DMSO-de) <Jppm:3.54 (s,2H) ,2.65-2.85 (m,4H) ,2.36 (s,3H) 
[0 0 5 9] 

Sjli 7 : 5-> f ;l/-4, 5, 6, 7-f b 7 t Ka f 7 N / n [5, 4-c] fcT'J i?>-2-% )\<tf>m • 
[0 0 6 0] 

Hb8] 

[0 0 6 1] 

5.^ f ;M,5,6,7-f h 7 k KDf 7/n [5, 4-c] tf V v>-2-7j;v>K>m • V A 
m (3.00g) Il^tfi^;-;VM (36mL) SriJPiU 1 B#R3if#L£ 0 tff 

ffiLfcjNMIfcfci'tU (9mL) "CifeifrLfco &#*r*gffiTa-*mS£»U "Baft 

(2.76g) £#fco 
[0 0 6 2] 

X H-NMR (D 2 0) <?ppm:4.82-4.88 (d, 1H, J=16. 0Hz) ,4.51-4.57 (d, 1H, J=16. 0Hz) ,3.88-3. 
96 (m,lH) ,3.60-3.70 (m, 1H) ,3.22-3.33 (m,2H) ,3.15 (s,3H) 
Ttmfrffi : C 8 HiiClN 2 02Si: LT, 

gSHft : C,40.94;H,4.72;N,11.94;S,13.66 

|« : C,40.51;H,4.65;N,11.79;S, 13.53 
[0 0 6 3] 

SSW 8 : 5-^ f ;M, 5, 6, 7-f b 7 H Fn f 7 7 n [5, 4-c] tf y ^^-2-*^#>HI • 
[0 0 6 4] 

Hb9] 



[0 0 6 5] 

2-7*o ^-5-^ f;V-4, 5, 6, 7-f h 7 t Kn f 7 Vn [5, 4-c] tf D v > • p- ]- 

(40.00g) £: 1 ^ScTKm'fb^ h U (200mL) Sr^iST^U 30^ 

M«#Lfc^ h)V^> (400mLX2) T*»*2EI«lffi Ufco #*fc-*r«8*5%&BWt ( 
200mL) -e^if-L/co till £^iS50r&TT-MI±T80mL£ "CSMS Lfc&, 7|c^M5gffl^ 
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'✓^tfcl»«0*fl , **^)l'7>f * v-^-TK^ft^-CSJ^L/iiiC^, 0.0231% (M 
Jt) -Cabofeo •9->7 Pl J >^t<?)ilt*i*f h7t Kn77> (231mL) fci&fllLrt: 

(l.59mol/L n-^*-9-^»«t.61.7BL) *ft&fc-30'C£JlTfc:«£ £#^&T t, SfcfcR 

Xfi^TtlCT^Lfeo rtfi*15t:j:Sffltfc«> (193mL) £»L 

T|flBLf:|#^»tfc, rt&*20t;&Tfc«^a:3&*ib, m&M (19.3mL) SrSSTLfc 

„ p f 3?a*io , cJSLT^^^ raift-cn^waj^Lfco ;&ftttLt:v»;&*giifc*«u 

-;V (58mL) X~mfrLtZo aR#*MT»EE<e«fcL. HUStt^t/ (21.20g) fcfcfco 
[0 0 6 6] 

! H-NMR (D 2 0) 5ppm:4.82-4.88 (d, 1H, J-16. 0Hz) ,4.51-4.57 (d, 1H, J=16. 0Hz) ,3.88-3. 
96 (m.lH) ,3.60-3.70 (m, 1H) ,3.22-3.33 (m,2H) ,3.15 (s,3H) 
MS (EI) m/z : 198 (M) + 
7C3fc#*T I CsHnCUfeCteSfc LT, 

I C,40.94;H,4.72;C1,15.11;N,11.94;S, 13.66 
£31141 : C,40.83;H,4.56;C1,14.81;N,11.91;S, 13.87 
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